CASE DESCRIPTION
================

A 79-year-old woman was admitted to the internal medicine ward with painful lesions on her lower left leg of recent onset. Her medical history included prosthetic aortic and mitral valves, chronic ischaemic stage 4 kidney disease, multifactorial anaemia (due to valvar leak, gastrointestinal loss and chronic kidney disease) and a recent diagnosis of oligoarthritis of unknown aetiology. She was under the care of cardiology, internal medicine and rheumatology clinicians.

The patient had been on warfarin for over a decade. She was also taking calcium carbonate supplements, receiving weekly intravenous iron supplements, and had been recently started on prednisolone 20 mg daily for the oligoarthritis.

The lesions were described as initially small violaceous nodules with diameter of 3 cm or less on the posterior side of the patient's left leg. By the time of admission, they had progressed to typical stellate ulcers ([Fig. 1](#f1-1078-1-7670-1-10-20190415){ref-type="fig"}). The initial differential diagnosis by a dermatologist was warfarin-related ulcers, vascular ulcers or calciphylaxis. Warfarin was suspended and replaced with low molecular weight heparin adjusted for renal function. A first skin biopsy was inconclusive.

Within 5 days the small nodules had developed into necrotic ulcers with eschars that covered the entire left calf. General surgery, palliative care and nutrition specialists were consulted. Pain control and wound management were essential as the necrotic bed was spreading and there was a risk of superimposed infection ([Figs. 2](#f2-1078-1-7670-1-10-20190415){ref-type="fig"} and [3](#f3-1078-1-7670-1-10-20190415){ref-type="fig"}). Pain management was also challenging as the patient reacted with confusion and agitation to an opioid combination. Administration of a morphine bolus, transdermal fentanyl and oral gabapentin was effective.

Laboratory findings were non-specific and did not suggest calciphylaxis. The patient's anaemia worsened and gradual acute-on-chronic renal failure was observed. Parathyroid hormone (PTH) levels were normal, as were calcium and phosphorous levels throughout the patient's admission. However, clinical suspicion of calciphylaxis was very high and a second biopsy was obtained. Histological findings suggested calciphylaxis almost 30 days after the patient was first admitted ([Figs. 4](#f4-1078-1-7670-1-10-20190415){ref-type="fig"} and [5](#f5-1078-1-7670-1-10-20190415){ref-type="fig"}).

During this time, general surgery clinicians were responsible for wound care and the patient underwent surgical and chemical debridement. Different types of dressings were applied but negative pressure wound therapy was unavailable. Nevertheless, superimposed infection developed despite this satisfactory care. For the first 10 days of her admission, the patient received empirical antibiotic therapy with ceftazidime, with treatment later escalated to ceftriaxone for 12 more days after the identification of *Morganella morganii* and *Citrobacter freundii*.

Although a clean wound bed was achieved after 2 weeks, new lesions developed and the wound again became infected. The patient was started on imipenem and vancomycin. Newly obtained blood cultures revealed methicillin-resistant *Staphylococcus aureus*, *Klebsiella pneumoniae* and *Pseudomonas aeruginosa*. A few days later the patient died from refractory septic shock and multi-organ failure.

DISCUSSION
==========

In retrospect, the patient had many risk factors strongly associated with calciphylaxis: she was a woman aged over 60 with chronic kidney disease and a recent diagnosis of oligoarthritis^\[[@b1-1078-1-7670-1-10-20190415]\]^. However, she did not have other risk factors such as obesity, hypoalbuminemia, hyperphosphatemia, diabetes, long-term dialysis or hypercoagulable states, but had been on warfarin and calcium carbonate for over a decade, received regular iron supplementation and had recently been started on glucocorticoids, all of which are strongly associated with calciphylaxis^\[[@b2-1078-1-7670-1-10-20190415]\]^.

The patient presented with non-uremic calciphylaxis which is the least common form, the lesions were distal rather than proximal, there were no relevant changes in calcium-phosphorus metabolism and the first biopsy was not conclusive.

Systematic reviews have found a strong association between non-uremic calciphylaxis and warfarin, and also with glucocorticoid use and autoimmune disorders. These can manifest in patients with only mild chronic kidney disease, with creatinine levels as low as 1.2 mg/dl and even with an estimated glomerular filtration rate over 60 ml/min/1.73 m^2\ \[[@b3-1078-1-7670-1-10-20190415]\]^. In our case, glucocorticoids had been introduced approximately 1 year before the lesions appeared, and may have been the final precipitating factor in a fragile patient on the verge of microvascular calcification.

Different mechanisms have been proposed for calciphylaxis: small vessel calcification resulting from chronic kidney disease, mineral bone disease, supplementation with calcium phosphate or vitamin D, and chronic inflammation. Deficient inhibition of vascular calcification is also important and is the mechanism by which vitamin K inhibitors like warfarin seem to contribute.

There are no guidelines on optimal treatment. Most publications focus on the need for multidisciplinary care, as supplied to this patient, who received satisfactory wound management and pain control. Some of the literature mentions the long-term off-label use of sodium thiosulfate, but this patient required rapid treatment as the lesions were progressing very quickly. Skin patches have also been shown to be effective, but only when ulcers stop spreading and skin and subcutaneous tissue is viable^\[[@b4-1078-1-7670-1-10-20190415]\]^.

The antibiotic therapy threshold should be low. The high mortality of up to 80% associated with this condition is due to superimposed infection and septic shock. Control of infection, pain management and wound care should be the main goals of treatment^\[[@b5-1078-1-7670-1-10-20190415]\]^.

Only by raising awareness and reporting such cases can we, as a medical community, foresee and recognize conditions like calciphylaxis, so that the next time the perfect storm is forming, we are able to chart the correct course.
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![Lesions evolving to a large ulcer, 7 days after admission](1078_Fig2){#f2-1078-1-7670-1-10-20190415}
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![Skin biopsy histology (H&E, 4×) showing necrosis and inflammation (centre)](1078_Fig4){#f4-1078-1-7670-1-10-20190415}

![Skin biopsy histology (H&E, 4×) showing ulceration, necrosis and calcification (left)](1078_Fig5){#f5-1078-1-7670-1-10-20190415}
